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FOREWORD 


From  January  to  October,  1978,  the  Residential  Solar  Data  Center 
(SDC)  of  the  National  Bureau  of  Standards  (NBS)  issued  a bimonthly  pub- 
lication known  as  "Status  Reports"  (SDC  Report  No.  4*).  These  reports 
contained  sets  of  tables  and  charts  designed  to  inform  selected  partici- 
pants (primarily  the  Department  of  Housing  and  Urban  Development  and  its 
contractors)  in  the  Residential  Solar  Heating  and  Cooling  Demonstration 
Program  about  the  volume  of  data  stored  in  the  solar  data  base  main- 
tained by  the  SDC,  and  about  the  types  of  computer  printouts  that  were 
available.  The  availability  of  computer  printouts  to  a larger,  more 
varied  group  of  potential  users  was  announced  at  the  Department  of  Ener- 
gy's Solar  Heating  and  Cooling  Systems  Operational  Results  Conference 
held  in  Colorado  Springs,  Colorado,  November  28  - December  1,  1978. 

The  present  document,  "Residential  Solar  Data  Center  Data  Resources 
and  Reports,"  is  published  in  an  effort  to  enhance  comprehension  of  the 
computer  printouts  of  Residential  Solar  Demonstration  Program  data  by 
this  more  general  audience.  Included  is  a summary  of  the  history  and 
background  of  the  SDC  and  the  Demonstration  Program,  an  explanation  of 
grant  cycles  and  data  collection  procedures,  and  a full  description  of 
the  files  which  comprise  the  solar  data  base. 

This  publication  will  be  updated  as  needed  by  the  SDC.  For  infor- 
mation on  the  availability  of  updated  material,  contact  the  Franklin 
Research  Center: 

Franklin  Research  Center 
1030  15th  Street,  N.W.,  Suite  720 
Washington,  D.C.  20005 
Attn:  Dr.  Gerald  Mara 

Telephone:  (202)  233-8109 

*See  Section  8. 
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RESIDENTIAL  SOLAR  DATA  CENTER 


DATA  RESOURCES  AND  REPORTS 


Patricia  M.  Christopher 
Joan  E.  Krzewick 


ABSTRACT 


The  Residential  Solar  Data  Center  (SDC)  is  responsible  for  the  establish- 
ment and  operation  of  a computerized  data  base  containing  non-ins tru- 
mented  residential  data  collected  from  the  DOE/HUD  Solar  Heating  and 
Cooling  Demonstration  Program.  This  document  includes  a summary  of 
the  history  and  background  of  the  SDC  and  it's  role  in  the  Demonstration 
Program,  a list  of  the  computer  reports  which  are  available  and  sample 
pages  of  representative  reports,  a description  of  the  data  files  which 
comprise  the  solar  data  base,  a description  of  the  interactive  access 
to  the  solar  data  base,  a set  of  figures  showing  the  amount  of  data  on 
the  computer,  and  a list  of  other  Solar  Data  Center  publications. 


Key  Words:  Automatic  data  processing;  data  base;  residential  buildings; 

solar  data  base;  solar  heating  and  cooling;  solar  energy 
systems. 
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1.  BACKGROUND 


In  1974,  Congress  passed  the  Solar  Heating  and  Cooling  Demonstra- 
tion Act  to  establish  a program  of  research,  development  and  demon- 
stration directed  towards  reducing  the  nation's  dependence  upon 
non-renewable  resources  through  stimulating  the  development  and  use  of 
solar  energy  systems.  The  Department  of  Energy  (DOE)  is  responsible 
for  the  management  of  the  total  Federal  Solar  Energy  Research,  De- 
velopment and  Demonstration  Program.  DOE  is  assisted  in  the  demon- 
stration portion  of  the  program  by  the  Department  of  Housing  and 
Urban  Development  (HUD) , the  National  Bureau  of  Standards  (NBS)  and 
other  Federal  agencies  and  private  contractors. 

The  Demonstration  Program  is  divided  into  two  parts:  a Resi- 

dential Program  for  which  HUD  has  prime  responsibility;  and  a Com- 
mercial Program,  directed  by  DOE.  In  both  programs,  funds  are 
allocated  for  new  and  retrofit  building  projects  in  a variety  of 
climatic  and  geographic  regions.  These  projects  are  designed  to 
demonstrate  the  economic  viability  of  the  use  of  solar  energy  systems 
for  heating  and  cooling. 

A principal  objective  of  the  Demonstration  Program  is  to  provide 
data  on  the  technical  aspects  of  solar  energy  systems  and  on  their 
acceptance  by  the  building  industry,  regulatory  agencies  and  the  con- 
sumer. Data  are  collected  in  two  ways:  manually  [non- instrumented 

data)  anc  electronically  ( instrumented  data)  . 

Non- instrumented  data,  technical  and  non-technical , are  collected 
on  questionna.es  or  take-off  forms  for  entry  into  the  computer. 
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Included  are  data  describing  the  demonstration  projects  and  their  solar 
energy  systems  as  well  as  data  concerning  the  progress  of  the  grant 
from  construction  through  marketing,  market  acceptance,  etc. 

Instrumented  technical  data  are  derived  principally  from  sensors 
installed  when  construction  activities  are  completed  at  selected 
project  sites.  These  data,  when  analyzed,  define  the  thermal  per- 
formance of  the  solar  energy  systems  and  the  climatic  conditions 
affecting  that  performance. 

DOE  contractors  are  responsible  for  the  collection  of  both  in- 
strumented and  non-instrumented  data  in  the  commercial  program  and  for 
the  collection  of  instrumented  data  only  in  the  residential  program.* 
The  responsibility  for  collection  of  non-instrumented  data  in  the 
residential  program  resides  with  HUD.  Figure  1 illustrates  the 
assignment  of  data  collection,  evaluation  and  dissemination  responsi- 
bilities in  the  Solar  Demonstration  Program.  The  Residential  Solar 
Data  Center  (as  shown  in  Figure  1)  is  the  entity  responsible  for 
storage,  retrieval  and  dissemination  of  non-instrumented  solar  data 
in  the  Residential  Program. 

In  implementing  the  Residential  Demonstration  Program,  HUD  has 
established  four  main  objectives.  They  are: 

1.  Residential  demonstrations  of  solar  equipment; 

2.  Development  of  performance  criteria  and  certification 
standards  for  solar  equipment; 


See  Appendix  for  a list  of  reports  on  instrumented  residential  data. 
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3.  Encouragement  of  the  acceptance  and  use  of  solar 
technology  by  the  housing  industry  and  the  general 
public;  and 

4.  Dissemination  of  demonstration  and  market  development 
data. 

In  order  to  accomplish  these  objectives,  HUD  is  funding  demon- 
stration projects  (by  awarding  grants)  in  cycles  initiated  approxi- 

"Jc 

mately  every  nine  to  twelve  months.  Data  collected  from  funded 
projects  in  each  cycle  enable  HUD  and  its  contractors  to  apply  in- 
creased awareness  of  solar  technology,  marketplace  dynamics  and  data 
collection  techniques  towards  enhancing  the  effectiveness  of  projects 
in  succeeding  cycles. 

In  addition,  HUD,  in  cooperation  with  DOE,  has  established  a 
national  clearinghouse  and  reference  center* **for  the  effective  dissemin- 
ation of  information  regarding  solar  energy  systems  - technical  and 
non-technical,  domestic  and  foreign,  residential  and  commercial.  The 
Center  functions  as  a major  reference  resource  for  all  elements  of 
the  solar  community,  as  well  as  for  the  general  public.  The  latest 
demonstration  information  is  made  available  by  the  Center  through 
publications,  conferences  and  exhibits  and  through  its  toll-free 
telephone  and  national  mailing  response  mechanism. 


* For  a count  of  grants  per  cycle,  see  Section  7,  page  49. 
National  Solar  Heating  and  Cooling 
Information  Center 

P.  0.  Box  1607 
Rockville,  MD  20850 
(800)  523-2929 
(800)  462-4983  (in  PA) 
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FIGURE  1.  SOLAR  DEMONSTRATION  PROGRAM 
DATA  COLLECTION,  EVALUATION  AND  DISSEMINATION 
ACTIVITIES  AND  RESPONSIBILITIES 
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2.  THE  RESIDENTIAL  SOLAR  DATA  CENTER 


In  the  Fall  of  1976,  the  design  for  a solar  data  center  was 

initiated  by  the  Institute  for  Computer  Sciences  and  Technology  (ICST) 

at  the  National  Bureau  of  Standards  (NBS) . A series  of  publications 

★ 

("ICST  Planning  Reports  1-5  ) developed  the  framework  for  what  was 
to  become  the  Residential  Solar  Data  Center  (SDC) . 

In  March,  1977,  the  SDC  became  operational  at  NBS.  The  SDC  is 
responsible  for  the  establishment  and  operation  of  a data  base  con- 
taining non-instrumented  solar  data  collected  by  participants  in  the 
Residential  Solar  Demonstration  Program  which  is  managed  by  the 
Department  of  Housing  and  Urban  Development  (HUD) . 

Currently,  the  principal  data  collection  contractor  for  HUD  in 
the  Demonstration  Program  is  the  Boeing  Aerospace  Corporation  (BAC) 
which  has  subcontracted  with  the  American  Institute  of  Architects/ 
Research  Corporation  (AIA/RC) ; Dubin,  Bloome  Associates  (DBA) ; and 
the  Real  Estate  Research  Corporation  (RERC) . These  contractors  col- 
lect and  forward  data  to  the  SDC  which  maintains  a solar  data  base 
consisting  of  the  following  files: 

1.  Grant  File:  This  file  contains  basic  project  and  system 

information  for  each  application  funded  by  HUD.  These 
data  are  derived  from  grant  applications  submitted  to  HUD 
and  updated  with  information  from  periodic  field  reports. 

2.  Grantee  Report  File:  Data  in  this  file  are  based  upon 

reports  submitted  by  each  grantee  to  BAC  describing 

*See  Section  8. 
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the  progress  of  his  grant  from  design  and  award  of 
construction  financing  through  actual  construction, 
sale  and  permanent  financing.  The  grantee's  perceo- 
tions  of  the  ease  or  difficulty  in  obtaining  construc- 
tion or  permanent  financing  and  building  and  zoning 
approval,  as  well  as  construction,  equipment  or  in- 
stallation problems  are  included. 

3.  Technical  Description  File:  This  file  contains  basic 

system  design  and  predicted  performance  data  collected 
by  DBA  from  a large  number  of  selected  non-instrumented 
systems.  A more  detailed  set  of  data  is  collected  by 
AIA/RC  for  those  systems  which  are  to  be  instrumented. 

4.  Technical  Concerns  File:  Contained  in  this  file  are 

data  on  problems  found  during  the  design,  construction 
or  operational  phase  which  were  recorded  in  field 
activity  reports  submitted  by  DBA  and  BAC  field  repre- 
sentatives. It  also  contains  data  on  problems  found 
after  construction,  as  recorded  by  the  grantee. 

5.  Marketing  Survey  File:  This  file  contains  extensive 

survey  questionnaire  results  collected  by  RERC  from 
selected  builders,  lenders,  homebuyers,  code  officials, 
utility  companies  and  other  market  participants.  The 
data  sample  includes  representatives  of  those  who 
chose  to  build,  lend  or  buy  a funded  solar  house  and 
"comparatives"  who  did  not  become  involved.  Data  are 
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also  collected  after  the  sale  to  gauge  builder  and  con- 
sumer reactions  over  a period  of  time. 

6.  Utility  Consumption  File:  This  file  contains  infor- 

mation on  auxiliary  or  "back-up"  fuel  consumed  for 
selected  projects.  The  data  are  collected  from 

utility  companies  (with  purchaser  agreement) . "Com- 

★ 

parative"  data  are  also  collected. 

The  following  is  a brief  description  of  the  services  provided 

by  the  SDC:  ,0  t . . . noli  if  be 

Receipt  and  Maintenance  of  Data 

The  SDC  provides  a central  location  for  the  receipt,  storage, 
processing  and  reduction  of  non-instrumented,  residential  solar  data 
collected  from  the  Solar  Demonstration  Program.  Data  are  collected 
and  transcribed  onto  computer  forms  by  HUD  and  its  contractors.  These 
forms  are  sent  to  the  SDC  and  from  there  to  NBS  contractors  who  key 
the  information  into  machine-readable  formats.  The  incoming  data  are 
then  edited,  catalogued,  reformatted,  translated  and  validated.  These 
activities  provide  the  necessary  control  and  prepare  the  data  for  use 
in  the  production  of  appropriate  reports . 

Production  of  Printed  Reports 

A major  function  of  the  SDC  is  the  production  of  reports  ranging 
from  complete  listings  of  all  data  in  a file  to  more  detailed  "custom" 
computer  reports.  Custom  reports  are  produced  to  meet  specific  user 
requirements  and  may  print  only  selected  data  from  a file  and  may 

*A  more  complete  description  of  data  files  and  specific  data 
elements  is  contained  in  Section  5,  page  27. 
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re-sort  the  selected  data  into  a new  sequence.  New  report  requirements 
are  defined  by  HUD  or  its  contractors  in  the  Residential  Demonstration 
Program.  These  reports  are  generated  whenever  a data  file  is  updated.* 
Provision  of  Online  Access  to  the  Data 

Some  data  files  can  be  accessed  by  authorized  users  (as  deter- 
mined by  HUD)  via  a computer  terminal.  Access  is  made  possible  through 
the  use  of  query  packages.  These  packages  are  described  in  Section  6. 
Ad  Hoc  and  Other  Continuing  Functions 

In  addition  to  the  operation  and  maintenance  of  the  data  base, 
the  SDC  also  provides  the  following  user  services: 

1.  technical  expertise  to  answer  user  questions 
and  to  provide  assistance; 

2.  development  of  computer  programs  in  response  to 
users'  special  needs; 

3.  user  training  in  online  access  to  the  data  base 
and  in  procedures  for  transcription  and  valida- 
tion of  data; 

4.  documentation  of  available  data,  reports  and 
online  access  techniques; 

5.  interface  with  data  collectors  and  users; 

6.  planning  for  archiving  of  files,  documentation 
and  programs; 

See  Table  1,  Section  3,  pages  11-14, for  a list  of  reports 
available  through  SDC. 

See  Table  2,  Section  3,  page  15,  for  dates  of  current  SDC 
reports. 
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7.  development  of  standards  for  terminology,  programs 
and  documentation. 

' 


. 


■ 

- 


3.  SUMMARY  OF  COMPUTER  REPORTS  AVAILABLE 


The  tables  in  this  Section  show  computer  output  reports  cur- 
rently available.  Tables  1.1  - 1.6  summarize  content,  indicate 
report  sequence  (i.e.,  sorted  by  grant  number,  sorted  by  manufacturer, 
etc.)  and  availability.  Table  2 lists  the  dates  of  the  latest  reports 
and,  for  some  reports,  indicates  the  frequency  of  update. 

The  following  is  an  explanation  of  terms  used  in  the  headings  of 
Tables  1.1  - 1.6: 

Description:  A brief  description  of  the  data  elements 

included  in  each  report.  (See  Section  5 for  additional 
information. ) 

Sequence  of  Data:  The  order  in  which  line  items  are  sorted. 

Number  of  Report:  Number  by  which  the  report  is  referenced 

when  requesting  a copy  from  Franklin  Research  Center. 

This  same  number  appears  at  the  top  of  each  page  of 
the  report. 

Availability:  Availability  codes: 

1 = HUD  permission  needed 

2 = Available  from  Solar  Data  Center  through 

Franklin  Research  Center.  (See  page  i-) 
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SUMMARY  OF  COMPUTER  REPORTS  AVAILABLE 


Table  1.1  Grant  File  Data 


Sequence  Number  Avail- 

Description of  Data of  Report ability 


(The  following  reports  are  available 
for  Cycles  1,  2,  3,  4 and  4A,  com- 
bined or  separate.) 

Complete  listing  of  all  data  collected 
for  each  grant  awarded.  (270  pages) 

Grant 

Number 

HA-C1* 

2 

Analysis  of  units  and  costs  for 
grant  awarded  showing  average  unit 
cost.  (2  pages) 

System 

Type 

HA-C2* 

2 

Listing  of  grants  awarded  with  grantee 
name,  project  city  and  state,  housing 
type,  construction  type,  unit  count, 
system  type,  system  kind,  cost  to 
government  and  solar  manufacturer. 

(8  pages) 

Grant 

Number 

HA-C3* 

2 

Same  as  HA-C3  except  collector  sq.  ft. 
and  cost  per  MBtu  is  shown  instead  of 
cost  to  government.  (12  pages) 

Manu- 

facturer 

HA-C4BC 

2 

Same  as  HA-C3  except  collector  sq.  ft. 
is  also  shown.  (12  pages) 

Manu- 

facturer 

HA-C3CG 

2 

Same  as  HA-C3  except  grantee  city  and 
state  are  shown  instead  of  project 
city  and  state.  (12  pages) 

Grantee 
City  and 
State 

HA- C 5 AS 

2 

Same  contents  as  HA-C3.  (12  pages) 

Project 
City  and 
State 

HA-C5PS 

2 

Same  as  HA-C3  except  HUD  region  is 
also  shown 

HUD 

Region 

HA-C7 

2 

Same  as  HA-C3  except  additional  cost 
per  MBtu  information  is  shown.  (Can 
be  sorted  by  manufacturer  and  pro- 
ject city/state  also.)  (12  pages) 

Grant 

Number 

HA-R2 

2 

*Sample  pages  from  these  reports  are  contained  in  Section  4>  pages  16-26. 
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SUMMARY  OF  COMPUTER  REPORTS  AVAILABLE 


Table  1.2  Grantee  File 


Description 

Sequence 
of  Data 

Number 
of  Report 

Avail- 

ability 

Listing  of  all  Grantee  Report  data. 
(200  pages) 

Grantee 

Report, 

Card  Number, 
Project  ID 

BA-Rl* 

BB-R1 

BC-Rl 

2 

One  page  per  project  of  all  Grantee 
Report  1,  3 and  4 data,  with  field 
titles.  (400  pages) 

Project  ID 

BA-R2* 

BB-R2 

BC-R2 

2 

Listing  of  all  project  IDs  for  each 
grantee  report  in  the  data  base. 

(5  pages) 

Project  ID 

B-P4 

2 

Table  1.3  Technical  Description  File 


Description 


Sequence 
of  Data 


Number 
of  Report 


Avail- 

ability 


One  page  for  selected  non- 
ins trumented  systems  with  field 
titles.  (75  pages) 

Listing  of  data  on  instrumented  systems 
including : 

- the  site  and  building  with  a solar 
system 

- the  collector  subsystem 

- the  thermal  storage  subsystem 

- the  controls  subsystem 

- the  circulation  subsystem 

- the  auxiliary  energy  subsystem,  and 

- the  predicted  system  performance. 

(200  pages  - about  seven  pages  per 
system. ) 


Project  ID, 

System 

Number 

Project  ID 


DA-Rl 


AC-Rl 


* 

Sample  pages  from  these  reports  are  contained  in  Section  4,  pages  16-26 
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SUMMARY  OF  COMPUTER  REPORTS  AVAILABLE 


Table  1.4  Technical  Concerns  File 


Description 

Sequence 
of  Data 

Number 
of  Report 

Avail- 

ability 

Listing  of  solar  system  hardware 
element, maintenance/repair  actions 
taken,  and  event  which  caused 
action.  (12  pages) 

Hardware 

Element 

CB-Rl 

1 

Listing  of  three  dictionaries  used 
to  code  activity  report  data:  hard- 

ware, action  and  event.  (105  pages) 
Side-by-side  listing.  (35  pages) 

Code 

CB-R2 

CB-R3 

1 

Double-spaced  listing  of  data  with- 
out codes  translated.  (40  pages) 

Grant 

Number 

CB-Dl 

1 

Listing  of  data  with  codes  trans- 
lated. (40  pages) 

Hardware 

Element 

CB-D2 

1 

Same  as  CB-D2  except  in  a different 
sequence.  (40  pages) 

Grant 

Number, 

Date 

CB-D3* 

1 

Same  as  CB-D2  except  in  a different 
sequence.  (40  pages) 

Phase 

CB-D4 

1 

Same  as  CB-D2  except  in  a different 
sequence.  (40  pages) 

Perform- 
ance area 

CB-D5 

1 

Sample  pages  from  these  reports  are  contained  in  Section  4,  pages  16-26. 
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SUMMARY  OF  COMPUTER  REPORTS  AVAILABLE 


Table  1.5  Marketing  Survey  File 

Description 

Sequence 
of  Data 

Number 
of  Report 

Avail- 

ability 

Question  and  answer  dictionary,  show- 
ing abbreviated  forms  for  all  market- 
ing survey  questions  and  all  the  an- 
swers, both  coded  and  uncoded. 

(250  pages) 

Question- 
naire ID, 
Question 
number.  Pro- 
ject ID 

RA-Rl*  thru 
RZ-Rl 

2 

Listing  of  all  answers  for  the  mar- 
keting survey  questionnaire  from 
single  family  builder  thru  follow-up 
comparative  renter 

Question- 
naire ID, 
Question 
number.  Pro- 
ject ID 

RA-R2  thru 
RZ-R2 

2 

Table  1.6  Utility  Consumption  File 

Description 

Sequence 
of  Data 

Number 
of  Report 

Avail- 

ability 

Listing  of  all  utility  consumption 
data  and  comparative  data. 

Project  ID 
Fuel  type, 
billing 
start  date 

BF-Rl* 

BG-R2 

2 

4r 

Sample  pages  from  these  reports  are  contained  in  Section  4,  pages  16-26. 
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Table  2 Dates  of  Current  SDC  Reports 


Number  of  Report 

Current  Report  Date 

Grant 

Residential  Solar  Data 

HA-C  series 

Center  Grant  Reports 
(March,  1979,  with 
data  through  Cycle  4A) 

HA-R2 

On  request 

Grantee  Reports 

BA-R1,  BB-Rl,  BC-R1 
B-P4 , BA-R2 , BB-R2 
BC-R2 

Updated  monthly 

Technical  Description 

DA-Rl 

March,  1979 

AC-Rl 

November,  1978 

Technical  Concerns 

All 

March,  1979 

Marketing  Survey 

RA-Rl  thru  RZ-Rl 

March,  1979 

RA-R2  thru  RZ-R2 

December,  1978 

Utility  Consumption 

BF-01,  BG-01 

Updated  monthly 
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4.  SAMPLE  PAGES  OF  REPORTS 


This  section  contains  copies  of  actual  pages  from  representative 
reports  listed  in  Section  3.  In  most  cases  only  one  page  is  repro- 
duced from  each  report.  Since  these  examples  may  contain  out-of-date 
or  out-of-context  data,  they  should  be  viewed  as  "samples"  only.  The 
title  of  the  report  and  the  date  it  was  produced  are  shown  on  the  top 
line  of  the  page.  The  report  identification  number  and  sequential 
page  number  are  shown  in  the  upper  left  corner.  An  explanation  of 
"not  applicable"  codes  is  given  below.  Other  codes  may  be  directly 
translatable  since  mnemonics  were  used  whenever  possible;  however,  the 
code  dictionary  associated  with  each  report  is  frequently  required. 
Codes  are  more  fully  explained  when  the  complete  report  is  distributed. 

"Not  Applicable"  Codes 

Missing  data  in  these  reports  are  usually  indicated  by  one  of 
four  "not  applicable"  codes.  The  four  codes  and  their  translations 
are  shown  below.  When  space  is  available  in  the  report,  the  code  is 
translated  and  only  the  interpretation  is  printed. 

N/A  Code  Translation 


XX 


Information  will  be  available  later 


XA 


Information  will  not  be  collected 


XB 


Information  not  required 


XC 


See  additional  comments 
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23  MAR  78  DUBIH-BLOOME  DATA  SUMMARY  FOR  PROJECT  ID  RO  23162DA01A  DA-R1 
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8207  10/00/77  COWS  STRU  COLLECTOR  UWITS  REPAIR  DAMAGED 

LEAKAGE  OF  MOISTURE  OR  RAID 
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92F  GOVT  AGENCY  AS  SOURCE  FOR  MECH/OPER  DATA 


REPORT:  BF-R1 
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5.  DATA  FILE  ELEMENTS 


GRANT  FILE  ELEMENTS 


The  data  are  requested  by  HUD  from  organizations  or  individuals 
applying  for  grants  for  building  homes  with  solar  energy  systems. 
Subsequently,  data  concerning  applicants  who  receive  grants  are 
stored  in  a file  on  the  NBS  computer.  To  date,  there  have  been  about 
450  grants  awarded. 

Description  of  Data 
Project  ID 
Grantee  Information: 

Name,  type  and  address  of  grantee  contact  person (s) 

Total  solar  energy  system  cost  ($) 

Portion  of  solar  system  cost  requested  by  grantee  ($) 

Project  Information: 

Project  location  address 

Model  Information: 

Housing  type 

Number  of  dwelling  units 

Number  of  buildings 

Number  of  solar  systems 

Total  conditioned  area  per  building 

State  economic  area  code 

Solar  Energy  System  Information: 

System  type  (heating,  cooling  or  water) 

System  kind  (active,  passive  or  hybrid) 

Transfer  media  (air  or  liquid) 

Solar  collector  - manufacturer  code,  type,  aperture 
area  in  square  feet 
Total  cost  for  each  solar  system  ($) 

Cost  to  government  for  each  solar  system  ($) 

Total  load  in  Btu  x 10^ 

Solar  energy  used  in  Btu  x 10^ 
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GRANTEE  FILE  ELEMENTS 


Data  are  received  via  three  separate  input  forms.  Grantee  Reports 
1,  3 and  4,  which  are  completed  by  grantees  during  different  phases  of 
the  solar  project.  Grantee  Report  1 is  filed  after  the  grant  is  com- 
pleted for  the  solar  project.  Grantee  Report  4 is  filed  after  the 
building (s)  or  unit(s)  is  sold  or  rented. 

Description  of  Data 

Grantee  Report  #1 

Project  ID 
Project  Information: 

Address 

Grant  award  date 
Report  #1  date 

Instrumented  or  non-instrumented  data  (yes  or  no) 

New  or  retrofit 
Construction  financing : 

Financing  arrangements  (yes,  no,  pending) 
Experience/problems 

Grantee  Report  #3 

Dates : 

Date  Grantee  Report  #2  submitted  (see  Technical 
Description  File) 

Date  Grantee  Report  #3  submitted 
Final  design  completion  date 
Begin  solar  installation  date 
Solar  test  completion  date 
Construction  completion  date 
Building  permit  data: 

Approval  date 
Approving  authority 
Address 

Experience/problems 
Occupancy  permit  data: 

Approval  date 
Approving  authority 
Address 

Experience/problems 
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GRANTEE  FILE  ELEMENTS  (Continued) 


Grantee  Report  #3  (Continued) 

Building  codes: 

National  code  models,  if  any 
Local  codes 
Experience/problems 
Construction  financing  data: 
Confirmed  approval  date 
Mortgage  type 
Period  (months) 

Interest  rate 
Amount  ( $ ) 

Financing  organization 
Address 

Rental/sales  agreement: 
Sales/rental  terms 
HUD  access  terms 
Construction  problems : 

Equipment  delivery  problems 
Equipment  breakdown  problems 
Labor  problems 
Building  interface  problems 
Other  construction  problems 
Solar  oriented  events: 

Warranty  on  file 
Owner's  manual  on  file 
Auxiliary  energy  type 

Grantee  Report  #4 


Sale  price  and  mortgage  data: 

Final  sale  price  ($) 

Final  rental  rate  ($) 

Mortgage  amount  ($) 

Period  (months) 

Interest  rate 

Mortgage  approval  date 

Mortgage  type  (FHA,  VA,  private,  etc.) 

Points/fees 

Mortgagor 

Address 

Unit  status  (model,  sold,  rental) 

Report  date 

Initial  sales  price  ($) 

Initial  rental  rate  ($) 

Instrumentation  (unit) 

Mortgage  arranged  by  (purchaser,  builder,  grantee) 
Problems  obtaining  mortgage 
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GRANTEE  FILE  ELEMENTS  (Continued) 


Grantee  Report  #4  (Continued) 

Marketing  data: 

Marketing  period  (weeks) 

Date  house  first  offered 

Sales  contract  date 

Occupancy  date 

Number  of  visitors 

Number  of  prospective  buyers 

Marketing  problems 

General  reaction  by  public 
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TECHNICAL  DESCRIPTION  FILE  ELEMENTS 


Two  sets  of  technical  data  are  collected.  The  first  is  collected 
on  most  non- instrumented  systems.  It  contains  a brief  description  of 
the  solar  energy  system  to  be  installed  and  information  concerning  pre- 
dicted system  performance.  These  data  are  basically  extracted  from 
Grantee  Report  #2,  a report  submitted  by  the  grantee  when  the  design 
of  his  system  is  complete  and  approved  by  HUD. 

Description  of  Data 

Project  ID 

Collector  information: 

Manufacturer 
Orientation 
Tilt  angle 
Type 

Gross  total  area 
Net  total  area 
Area/living  unit 
Absorber  plate 
Casing 
Insulation 
Cover  plate 
Performance  (%) 

Freeze  protection 

Storage  and  transport  system  information: 

Storage  capacity 

Storage  performance 

Heat  exchanger  effectiveness  (%) 

Transport  medium 
Specific  heat 
Flow  rate 

Backup  and  DHW  systems  information: 

Backup  type 

Backup  system  input 

Backup  system  efficiency  (%) 

DHW  capacity 
DHW  usage 
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TECHNICAL  DESCRIPTION  FILE  (Continued) 


Predicted  system  performance  information  (for  each  month) : 
Available  insolation 
Predicted  system  performance 
Solar  delivered 
Cooling  load 
Heating  load 
DHW  load 

Total  design  load 
Solar  energy  collected 
Solar  participation  (%) 


Other  predicted  system  performance  information: 

Ventilation 

Building  heat  loss  factor 
Total  solar  delivered  (per  year) 

Cooling  design  load  (per  year) 

Heating  design  load  (per  year) 

DHW  design  load  (per  year) 

Total  design  load  (per  year) 

Total  solar  (%)  (per  year) 

Comments : 

Additional  information  on  this  system 
The  second  set  of  technical  data  is  collected  on  the  components 
of  the  solar  energy  system  to  be  instrumented.  Predicted  performance 
data,  schematics  of  the  system  and  a site  drawing  are  also  included. 
Most  of  the  data  collected  go  onto  the  computer.  All  of  the  data 

are  recorded  on  microfilm  or  microfiche. 

Description  of  Data* 

System  schematics  and  site  drawings 

Project  ID 

Building  and  site  description: 

Project  location 
Building  designer 


* 


Italicized  items  are  available  only  on  microfilm  or  microfiche. 
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TECHNICAL  DESCRIPTION  FILE  (Continued) 


Building  and  site  description  (Continued) : 

Mechanical  designer 
Solar  system  designer 
General  contractor 
Mechanical  contractor 
Solar  contractor 
Other  participants  (if  any) 

Design  integration  monitor 
Type  of  solar  system  integration 
Regulatory  codes 

Name  and  year  of  state  or  local  code/regulation 
Model  codes  which  are  the  basis  for  regulations 
General  characteristics : 

Building  type 
Planned  type  of  ownership 
Planned  type  of  occupancy 
Development  type 


Site : 

Latitude 

Longitude 

Altitude 

Average  summer  temperature 
Average  winter  temperature 

Heating  design  temperatures : 

Outdoor 

Indoor 

Cooling  design  temperatures : 

Outdoor 

Indoor 

Bui lding : 

Front  of  building  faces  (direction) 

Average  number  of  stories  above  ground 
Average  number  of  stories  below  ground 
Total  height  above  grade 
Total  conditioned  floor  area 
Roof  type 

Design  heat  loss/load  and  related  building  data: 
Design  heat  loss/load  at  design  conditions 
Heat  loss/load  calculation  method 
Attic 


* 


Italicized  items  are  available  only  on  microfilm  or  microfiche. 
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TECHNICAL  DESCRIPTION  FILE  (Continued) 


Design  heat  loss/load  and  related  building  data  (Continued) 
Design  shaded  glass  areas 
Building  ventilation  rates 
Internal  heat  gain  assumptions 


Site : 

Heating  degree  days  per  month 
Insolation  per  month 
Heating  degree  days  per  year 

Solar  system  description: 

System  ID: 

Firm* 

Model  name /number 
Type  of  system: 

Air,  active 
Air,  passive 
Liquid,  active 
Liquid,  passive 
System  and  component  summary: 

Number  of  collector  types 

Number  of  circulation  loops 

Number  of  thermal  storage  units 

Number  of  operational  modes 

Number  of  pumps 

Number  of  valves 

Number  of  blowers 

Number  of  dampers 

Number  of  sensors 

Number  of  flow  regulators 

Number  of  pressure  regulators 

Number  of  subsystem  fail-safe  controls 

Solar  system  cost  and  lifetime  estimates: 

System  design  life 
Design  life  collector  #1 
Design  life  collector  #2 

Equipment  costs: 

Collectors  ($) 

Storage  units  ($) 

Distribution  and  controls  ($) 

Other  costs: 

Installation  costs  ($) 

Other  ($) 


* 


Italicized  items  are  available  only  on  microfilm  or  microfiche. 
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TECHNICAL  DESCRIPTION  FILE  (Continued) 


Collector : 

Identification  (manufacturer,  address) 

Model  name/number 

Type 

Location,  orientation,  tilt 
Array  and  collector  characteristics 

Collector  shading * 

Cover  plates: 

Number  of  cover  plates 
Location 
Manufacturer 
Product  name/number 
Material 

Physical  dimensions 
Optical  properties 
Edge  or  surface  treatment 

Absorber: 

Identification 

Material 

Number  of  absorbers  per  collector 

Coating 

Heat  transfer  fluid  passages 

Insulation: 

Layer  one  - sides 
Layer  two  - sides 
Layer  one  - back 
Layer  two  - back 

Gaskets  and  sealants: 

Location 

Material  (sealants) 

Material  (gaskets) 

Frame: 

Identification 

Material 

Protective  coating 
Standoffs 

Number  of  structural  attachment  points 
Built-in  collector 

Reflector: 

Identification 
Number  of  reflectors 


* 


Italicized  items  are  available  only  on  microfilm  or  microfiche. 
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TECHNICAL  DESCRIPTION  FILE  (Continued) 


Reflector  (Continued)  : 

Substrate  material 
Reflective  coating 
Protective  coating 
Physical  dimensions 

Other  information: 

Desiccant 

Freeze  protection 

Overheating  protection 

Passive  collector  heat  transfer  control 

Collector  performance 

Thermal  storage  unit 

Sensible  heat  solid: 

Container  information 
Storage  medium 

Heat  transport  to  and  from  medium 
Container  construction 

Container  materials 
Interior  lining 
Container  location 
Insulation  types 
Exterior  finish  types 
Filters 

Sensible  heat  liquid: 

Container  information 
Storage  medium 

Heat  transport  to  and  from  medium 
Container  construction 

Container  materials 
Interior  lining 
Container  location 
Auxiliary  heaters 
Container  insulation 
Exterior  finish  types 
Filters 
Getters 

Latent  storage  medium: 

Container  information 
Storage  medium 
Materials 
Additives 


*Italicized  items  are  available  only  on  microfilm  or  michrfiche. 
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TECHNICAL  DESCRIPTION  FILE  (Continued) 


Latent  storage  medium  (Continued) : 

Properties  of  medium 

Module  for  latent  medium 

Heat  transport  to  and  from  medium * 

Auxiliary  heaters 

Container  construction 

Container  materials 

Interior  lining 

Container  location 

Exterior  insulation  types 

Exterior  finish  types 

Getters 

Auxiliary  heaters 

Circulation  loop: 

Air: 

Flow  rate 

Components  within  circulation  loop 

Ducting : 

Duct  types 
Location  types 
Joint  types 

Internal  duct  insulation 
Internal  finish 
External  duct  insulation 
External  finish 

Filters 

Liquid: 

Flow  rate 

Heat  transfer  medium 
Piping : 

Rigid  piping  type 

Interior  coating  type 

Flexible  coupling  type 

Coupling  reinforcement  type 

Piping  and  coupling  connection  type 

Piping  insulation  type 

Location 

Exterior  finish  types 

Finish  and  insulation  - joint  type 

Filter  types 
Strainer  types 
Getters 


* 


Italicized  items  are  available  only  on  microfilm  or  microfiche. 
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TECHNICAL  DESCRIPTION  FILE  (Continued) 


Distribution: 

Pump  (Circulator) : 

Pump  information 
Design  conditions 

Valve 

Blower: 

Blower  information 

Design  conditions 

Damper 

Heat  exchanger: 

Air  to  air 
Air  to  liquid: 

Material  types 

Heating 

Cooling 

Liquid  to  liquid: 

Material  types 

Heating 

Cooling 

Air  to  refrigerant 
Liquid  to  refrigerant 

Controls : 

Control  mode  selector  information 
Sensors 

Subsystem  fail-safe  controls 

Tracking  mount  drive  controls 

Auxiliary  energy: 

Domestic  water  heater: 

Energy  source 
Burner  ignition  method 
Automatic  flue  vent 
Furnace : 

Energy  source 
Burner  ignition  method 
Automatic  flue  vent 
Electric  resistance  heaters 
Boiler: 

Energy  source 
Burner  ignition  method 
Automatic  flue  vent 


* 


Italicized  items  are  available  only  on  microfilm  or  microfiche. 
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TECHNICAL  DESCRIPTION  FILE  (Continued) 


Auxiliary  Energy  (Continued) : 

Air  Conditioning: 

Air  conditioning  information* 

Refrigeration  machine: 

Description 

Operating  characteristics 

Burner  ignition  method 
Automatic  flue  vent 
Heat  rejection  device 
Dehumidifiers : 

Description 
Operating  conditions 
Humidifiers : 

Description 
Operating  conditions 
Supplemental  heater 

Heat  pumps  (reverse  cycle  air  conditioner) : 

Type 

Heating  mode 
Cooling  mode 

Heat  pumps  (reverse  cycle  refrigeration  machine) : 

Description 

Heat  pump  heat  exchanger: 

Liquid  to  refrigerant 
Air  to  refrigerant 

Predicted  system  performance: 

Space  temperature  (heating) 

Space  temperature  (cooling) 

Domestic  hot  water  temperature 

Total  demand  load  (MMBtu) 

Energy  supplied  by  solar  system  (MMBtu) 

Energy  supplied  by  auxiliary  systems  (MMBtu) 

Solar  system  operating  energy  (KWH) 

Simulation  time  period 


★ 


Italicized  items  are  available  only  on  microfilm  or  microfiche. 
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TECHNICAL  CONCERNS  FILE  ELEMENTS 


Data  for  this  file  are  generated  when  a technical  representative 
makes  contact  with  a solar  project  where  technical  concerns  are  being 
experienced.  These  technical  concerns  range  from  non-significant  con- 
cerns (such  as  delivery  delays  due  to  weather)  to  significant  concerns 
(such  as  outgassing  due  to  faulty  material  selection) . Selected  re- 
ports documenting  technical  concerns  during  design,  construction  or 
operational  phase  of  the  project  are  transcribed  and  put  onto  the 
computer. 

Description  of  Data 

Project  ID 

Date  of  contact 

Hardware  element  with  a technical  concern 

Action  taken  (i.e.,  repair,  replace,  etc.) 

Event(s)  which  caused  technical  concern  (i.e.,  breakage,  de- 
livery delay,  etc.) 

Performance  area  (thermal,  structural,  mechanical,  etc.) 

Phase  (design,  construction,  operation) 


40 


UTILITY  CONSUMPTION  FILE  ELEMENTS 


The  utility  consumption  reports  contain  data  solicited  from 
utility  companies  which  supply  service  to  grant  units.  Information 
regarding  auxiliary  (non-solar)  fuel  consumed  by  housing  units 
equipped  with  solar  devices  is  collected  along  with  comparative  fuel 
consumption  data  on  non-solar  equipped  units  of  similar  size  and 
design . 

Description  of  Data 

Project  ID 

Supplier: 

Energy  type 
Meter  number 
Supplier  code 

Billing  information: 

Start  of  billing  period 
End  of  billing  period 
Present  meter  reading 
Previous  meter  reading 
Energy  consumed 
Billing  frequency 

Cost  information: 

Rate  code 
Energy  cost  ($) 

Surcharge,  if  any 
Tax 

Total  cost  this  period  ($) 
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MARKETING  SURVEY  FILE  ELEMENTS 


This  file  contains  survey  research  data  from  builders,  lenders, 
zoning  officials,  solar  homebuyers  and  other  market  participants.  Data 
are  non-technical  and  designed  to  provide  marketplace  and  attitudinal 
information  as  well  as  perceptions  of  constraints  on  the  entry  of  solar 
energy  to  the  residential  housing  market. 

The  data  are  obtained  using  one  or  a combination  of  26  sets  of  in- 
terview questionnaires.  Most  collected  information  is  used  in  several 
studies  and  analyses,  including  studies  of  building  code  regulations, 
economic  performance  modeling,  financial  feasibility,  consumer  atti- 
tides,  legal  issues  and  land  use. 

Description  of  Data 

Single  family  builder/developer 
Comparative  single  family  builder/developer 
Multi-family  builder/developer 
Comparative  multi-family  builder/developer 
Purchaser 

Comparative  purchaser 
Prospective  purchaser 
Renter 

Comparative  renter 
Building  management 
Participating  construction  lender 
Participating  permanent  lender 
Non-participating  lender 
Insurance  company 
Utility  company  (auxiliary) 

Utility  company  (alternatives) 

Local  planning  and  zoning  official 
Local  building  code  official 
Local  tax  assessor 
Purchaser  follow-up 
Comparative  purchaser  follow-up 
Renter  follow-up 
Comparative  renter  follow-up 
Participating  builder  follow-up 
Comparative  builder  follow-up 
Site/house  description 
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6.  INTERACTIVE  ACCESS  TO  SOLAR  DATA 


Some  users  of  the  data  which  is  collected  in  the  Residential  Solar 
Heating  and  Cooling  Demonstration  Program  (those  specifically  authorized 
by  HUD  to  do  so)  may  directly  access  files  in  the  solar  data  base 
through  remotely  situated  computer  terminals  which  are  tied  to  the  main 
computer  at  the  National  Bureau  of  Standards  by  telephone  lines.  The 
Solar  Data  Center  (SDC)  has  provided  three  separate  query  packages 
which  facilitate  interactive  (or  "online")  access  to  the  files. 

Through  the  use  of  these  packages,  terminal  operators  interact  con- 
versationally with  the  conputer  to  access  and  manipulate  data  and  to 
designate  output  format  quickly  and  efficiently. 

Figure  2 is  an  illustration  of  the  solar  data  base  indicating  the 
data  files  by  name  and  the  query  packages  available  for  accessing  each 
of  them  online.  The  following  is  a description  of  available  query 
packages : 

MI RADS 

The  Marshall  Information  Retrieval  and  Display  System 
is  an  online  storage  and  retrieval  system  generally  used 
for  retrieval  of  non-technical  data,  such  as  Grant  File  and 
Grantee  File  data.  Under  MIRADS,  in  response  to  the  issuance 
of  four  basic  commands:  QUERY,  SORT,  COMPUTE  and  PRINT;  the 

system  searches  the  data  base  (based  on  the  selection  cri- 
teria in  the  query  command) , sorts  and  retrieves  selected 
data  as  specified,  performs  any  computations  requested,  and 
prints  the  results. 
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The  Query  Language  Processor  package  features  an 
"English-like"  series  of  commands  executed  interactively 
through  a terminal.  It  is  used  primarily  to  provide  online 
retrieval  of  technical  data  located  in  the  Technical  Descrip- 
tion and  Technical  Concerns  data  files.  Using  QLP,  terminal 
operators  may  look  at  specific  elements  of  information, 
count  the  number  of  times  a specified  item  exists  in  the  data 
base,  and  print  out  the  items  in  either  horizontal  or  col- 
umnar output  format  and  in  the  desired  report  sequence. 

SRG 

The  £olar  Report  Generator  is  a generalized  online  query 
and  report  generating  package  which  is  being  developed  by 
the  SDC  staff  to  meet  the  needs  of  the  primary  users  (HUD  and 
its  contractors)  of  the  SDC  to  access  and  utilize  data  across 
files.  Initially,  the  SRG  was  implemented  in  a pilot  mode  to 
demonstrate  the  ability  to  do  basic  searches  across  two  files. 
Subsequent  versions  demonstrate  increased  sophistication  such 
as  the  capability  to  access  across  all  files,  to  permit 
queries  based  on  multiple  selection  criteria,  and  to  generate 
reports  with  varying  formats.  The  SRG  uses  a table-driven 
approach  which  permits  the  user  to  think  in  terms  of  group- 
ing data  elements  regardless  of  the  data  files  in  which  they 
are  contained.  To  the  user,  the  data  base  is  one  logical 
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SRG  (Continued) 


"master  file."  The  package  includes  a data  dictionary  and 
a directory  to  all  files. 

The  SRG  will  eventually  be  used  to  produce  batch  reports, 
replacing  the  present  system  which  requires  a separate  soft- 
ware package  operating  on  a single  file  for  each  report 
produced.  Currently,  the  SRG  is  being  enhanced  to  make  it 
a more  versatile  and  flexible  accessing  tool.  The  nature 
and  number  of  enhancements  to  the  SRG  will  be  based  upon  the 
requirements  of  the  users  of  the  data  base  files.  In  its 
final  form,  the  Solar  Report  Generator  will  have  most  of  the 
capabilities  of  both  QLP  and  MIRADS  with  the  added  flexi- 
bility of  "master  file"  access  to  the  data. 
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7.  AMOUNT  OF  DATA  ON  THE  COMPUTER 


The  figures  in  this  section  show  the  amount  of  data  currently 
stored  in  the  computer.  Figure  three  indicates  the  growth  in  the 
size  of  the  data  base  to  date,  and  the  anticipated  increase  over  the 
next  few  years. 

Figures  four  through  nine  indicate  by  cycle  the  extent  to  which 
computerization  of  data  has  been  accomplished. 

Even  though  a file  may  be  shown  to  be  "complete,"  it  is  im- 
portant to  note  that  the  information  contained  therein  is  not 
necessarily  static.  Updating  information  is  entered  whenever  re- 
quired to  accurately  reflect  the  dynamic  state  of  the  projects. 
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RESIDENTIAL  SOLAR  DATA  CENTER 
SUMMARY  OF  GROWTH  OF  DATA 
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FIGURE  3 


GRANT  FILE 


Cycle  1 Cycle  2 Cycle  3 Cycle  4 Cycle  4A 


FIGURE  4 

Data  collection  for  the  Grant  File  is  complete  through  cycle  4A. 
arecollected  and  put  into  the  Grant  File  for  each  grant  awarded. 

For  cycle  1,  there  have  been  49  grants  awarded. 

For  cycle  2,  there  have  been  80  grants  awarded. 

For  cycle  3,  there  have  been  164  grants  awarded. 

For  cycle  4,  there  have  been  48  grants  awarded. 

For  cycle  4A,  there  have  been  96  grants  awarded. 


Data 
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GRANTEE  FILE 
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FIGURE  5 

When  data  collection  is  complete  for  this  file,  data  will  be  extracted  and 
put  into  the  Grantee  Report  File  for  each  grant  awarded. 
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TECHNICAL  DESCRIPTION  FILE 


Cyde  1 Cyde  2 Cyde  3 Cyde  4 Cycle  4A 


| Instrumented  Systems  $ Non-lnstrumented  Systems 


FIGURE  6 

When  data  collection  is  complete  for  the  Technical  Description  File,  the  total 
number  of  solar  systems  surveyed  will  be: 


For 

cycle 

1, 

13 

instrumented 

systems 

and 

46 

non- instrumented 

systems . 

For 

cycle 

o 

— * 

32 

instrumented 

systems 

and 

67 

non-ins t rumen ted 

systems . 

For 

cycle 

3, 

32 

instrumented 

systems 

and 

93 

non- instrumented 

systems . 

For 

cycle 

4, 

12 

instrumented 

systems 

and 

23 

non- instrumented 

systems . 

For 

cycle 

4 A, 

7 

instrumented 

systems 

and 

56 

non- instrumented 

systems . 

For 

all  cycles. 

96  instrumented  systems 

and 

285  non-instrumented  systems 
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TECHNICAL  CONCERNS  FILE 


FIGURE  7 


The  percentage  shown  for  this  file  pertains  to  completed  grants  with  technical 
concerns.  It  is  impossible  to  predict  how  much  data  will  be  on  the  computer  for 
the  Technical  Concerns  File  when  data  collection  is  complete.  The  figure  should 
be  interpreted  as  in  the  following  statement:  "71%  of  all  cycle  1 grants  which 

have  been  completed  had  at  least  one  technical  concern  associated  with  them." 


Data  for 
Data  for 
Data  for 


cycle 

cycle 

cycle 


1 represents  32  out  of  45  completed 

2 represents  56  out  of  61  completed 

3 represents  81  out  of  98  completed 


grants. 

grants. 

grants. 
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MARKETING  SURVEY  FILE 
100%  100% 


figure  8 

Data  are  collected  and  put  into  the  Marketing  Survey  File  for  selected  residential 
units  (i.e_.  a house  or  apartment)  of  a HUD  funded  project.  Marketing  survey  data 
are  collected  from  various  participants  in  the  solar  energy  market:  the  builder, 

resident,  lender,  zoning  official,  etc.  The  surveys  can  occur  over  a period  of 
time.  For  example,  one  survey  on  the  builder  during  the  construction  phase, 
another  on  the  resident  after  the  unit  is  sold  and  another  to  gather  "follow  up" 
data  on  the  resident  one  year  later.  Therefore,  the  completeness  of  data 
collection  for  one  cycle  may  not  accurately  reflect  the  completeness  of  data 
collection  for  a particular  unit  which  was  funded  during  that  cycle. 

When  data  collection  is  complete  for  this  file,  data  will  be  collected  and  put 
into  the  Marketing  Survey  File  for  the  following  number  of  grants  and  units: 

For  cycle  1,  34  grants  or  64  units. 

For  cycle  2,  49  grants  or  142  units. 

For  cycle  3,  99  grants  or  207  units. 

For  cycle  4,  19  grants  or  46  units. 

For  cycle  4A,  40  grants  or  127  units. 

For  all  cycles,  241  grants  or  586  units. 
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UTILITY  CONSUMPTION  FILE 


Cycle  1 Cycle  2 Cycle  3 Cycle  4 Cycle  4A 


FIGURE  9 


Data  are  collected  and  put  into  the  Utility  Consumption  File  for  selected  solar 
systems  of  residential  units  (i.e.  a house  or  apartment).  The  data  are  obtained 
from  utility  bills  and  indicate  how  much  fuel  (gas,  electricity,  etc.)  is  used 
other  than  solar.  Utility  bills  must  accumulate  over  a period  of  time  before 
meaningful  analysis  can  be  done.  Therefore,  the  completeness  of  data  collection 
for  one  cycle  may  not  accurately  reflect  the  completeness  of  data  collection  for 
a particular  system. 

When  data  collection  is  complete  for  this  file,  data  will  be  extracted  and  put 
into  the  Utility  Consumption  File  for  the  following  number  of  grants  and  systems: 

For  cycle  1,  32  grants  or  59  systems. 

For  cycle  2,  45  grants  or  99  systems. 

For  cycle  3,  72  grants  or  123  systems. 

For  cycle  4,  16  grants  or  35  systems. 

For  cycle  4A,  24  grants  or  63  systems. 

For  all  cycles,  189  grants  or  379  systems. 
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APPENDIX 


HUD  SOLAR  DEMONSTRATION  PROJECT  REPORTS 

FOR 

INSTRUMENTED  RESIDENTIAL  PROJECTS 

(NOTE:  Approximately  nine  percent  (100  systems)  of  all  solar  energy 

systems  in  the  Residential  Demonstration  Program  are  selected  for 
instrumented  data  collection.) 

SITE  NAME  REPORT  NUMBER  DATE  STATE 


HEATING  AND  HOT  WATER  - 
LIQUID  COLLECTORS 


Albuquerque  Western  - II 

SOLAR/ 1090- 78/09 

Sept . , 1978 

NM 

Chester  West 

SOLAR/1030-78/07 

July,  1978 

AL 

If 

SOLAR/10 30- 78/08 

Aug. , 1978 

II 

II 

SOLAR/10 30- 78/09 

Sept. , 1978 

II 

Homes  by  Marilynn 

SOLAR/ 100 8- 78/01 

Jan. , 1978 

NM 

II 

SOLAR/1008- 78/02 

Feb.,  1978 

II 

II 

SOLAR/ 100 8- 78/09 

Sept.,  1978 

II 

II 

SOLAR/1008-78/10 

Oct.,  1978 

II 

Matt  Cannon 

SOLAR/1044-78/06 

June,  1978 

FL 

II 

SOLAR/ 1044- 78/0  7 

July,  1978 

II 

II 

SOLAR/ 1044- 78/08 

Aug.,  1978 

II 

II 

SOLAR/ 1044- 78/09 

Sept . , 1978 

II 

Montecito  Pines 

SOLAR/ 104 5- 78/0 8 

Aug. , 1978 

CA 

II 

SOLAR/ 10 4 5- 78/09 

Sept . , 1978 

It 

Ortiz  & Reill  - Lot  5 

SOLAR/ 10 86- 78/08 

Aug.,  1978 

CA 

II 

SOLAR/ 1086- 78/09 

Sept . , 1978 

ft 

Perl-Mack 

SOLAR/10 15-78/0 1 

Jan.,  1978 

CO 

II 

SOLAR/1015-78/02 

Feb.,  1978 

II 

II 

SOLAR/ 10 15- 78/0 3 

Mar. , 1978 

II 

II 

SOLAR/1015-78/04 

Apr . ■,  1978 

II 

II 

SOLAR/ 10 15-78/05 

May,  1978 

II 

II 

SOLAR/ 10 15- 78/06 

June,  1978 

II 

II 

SOLAR/ 10 15- 78/0 7 

July,  1978 

II 

II 

SOLAR/ 10 15- 78/08 

Aug. , 1978 

II 

II 

SOLAR/ 10 15- 78/09 

Sept.,  1978 

II 

II 

SOLAR/ 10 15- 78/10 

Oct. , 1978 

II 

II 

SOLAR/10 15- 78/ 11 

Nov. , 1978 

II 

II 

SOLAR/1015- 78/2 1 

Seasonal 

II 

Sir  Galahad 

SOLAR/ 10 2 8- 78/ 10 

Oct.,  1978 

VA 
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HUD  SOLAR  DEMONSTRATION  PROJECT  REPORTS  FOR 
INSTRUMENTED  RESIDENTIAL  PROJECTS  (Continued) 


SITE  NAME 


REPORT  NUMBER  DATE  STATE 


HEATING  AND  HOT  WATER  - 
LIQUID  COLLECTORS  (Cont.) 


Stewart-Teele-Mitchell 

SOLAR/ 10 18- 78/04 

Apr.,  1978 

NY 

II 

SOLAR/ 10 18- 78/05 

May,  1978 

It 

10 

SOLAR/ 10 18- 78/06 

June,  1978 

II 

II 

SOLAR/ 10 18- 78/0 7 

July,  1978 

•1 

II 

SOLAR/1018- 78/08 

Aug. , 1978 

II 

II 

SOLAR/ 10 18- 78/09 

Sept.,  1978 

II 

II 

SOLAR/10 18- 78/ 10 

Oct.,  1978 

II 

Twin  City  Builders 

SOLAR/ 10  0 7- 7 8/06 

June,  1978 

OR 

II 

SOLAR/1007-78/07 

July,  1978 

II 

II 

SOLAR/ 1007-78/08 

Aug.,  1978 

II 

ll 

HEATING  AND  HOT  WATER  - 
AIR  COLLECTORS 

SOLAR/100 7- 78/10 

Oct.,  1978 

II 

Alpha  Construction 

SOLAR/ 10 34- 78/0 2 

Feb. , 1978 

OH 

II 

SOLAR/ 10 34 -7 8/0 3 

Mar.,  1978 

II 

ll 

SOLAR/ 10 34- 78/04 

Apr. , 1978 

II 

ll 

SOLAR/1034-78/05 

May,  1978 

II 

ll 

SOLAR/ 10  34- 78/06 

June,  1978 

II 

ll 

SOLAR/ 10 34-78/07 

July,  1978 

II 

ll 

SOLAR/ 10 34-78/08 

Aug. , 1978 

II 

II 

SOLAR/ 10  34- 78/ 14 

Seasonal 

II 

DuMac  Investment 

SOLAR/100  3-77/10 

Oct. , 1977 

KS 

Heliothermics  - Lot  6 

SOLAR/ 10 15- 7 8/0  9 

Sept.,  1978 

SC 

Houston  Construction  Co. 

SOLAR/ 1006- 78/0 2 

Feb.,  1978 

MN 

II 

SOLAR/ 10 06- 78/09 

Sept . , 1978 

II 

Moulder 

SOLAR/lOOl-77/12 

Dec.,  1977 

IN 

ll 

SOLAR/ 100 1-78/01 

Jan.,  1978 

II 

II 

SOLAR/ 100 1-78/04 

Apr. , 1978 

II 

ll 

SOLAR/ 100 1-78/0 7 

July,  1978 

II 

M 

SOLAR/ 10 0 1- 7 8/0  8 

Aug. , 1978 

II 

•• 

SOLAR/ 100 1-78/09 

Sept.,  1978 

II 

Zein 

SOLAR/1057-78/08 

Aug. , 1978 

WI 

II 

SOLAR/1057-78/09 

Sept. , 1978 

II 
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HUD  SOLAR  DEMONSTRATION  PROJECT  REPORTS  FOR 
INSTRUMENTED  RESIDENTIAL  PROJECTS  (Continued) 


SITE  NAME 

REPORT  NUMBER 

DATE 

STATE 

PASSIVE  HEATING  SYSTEMS 

Greenmoss 

SOLAR/ 1009- 77/12 

Dec. , 1977 

VT 

II 

SOLAR/ 1009- 78/01 

Jan . , 1978 

II 

II 

SOLAR/ 1009- 78/0  3 

Mar.,  1978 

It 

II 

SOLAR/ 1009- 78/04 

Apr.,  1978 

II 

II 

SOLAR/ 1009- 78/05 

May,  1978 

II 

II 

SOLAR/ 1009- 78/06 

June,  1978 

II 

II 

SOLAR/1009-78/07 

July,  1978 

II 

II 

SOLAR/1009-78/08 

Aug.,  1978 

II 

Hullco  Construction 

SOLAR/1043-78/03 

Mar. , 1978 

AZ 

II 

SOLAR/ 10 4 3-78/04 

Apr.,  1978 

II 

II 

SOLAR/ 10 4 3- 7 8/0 5 

May,  1978 

II 

II 

SOLAR/1043-78/06 

June,  1978 

II 

II 

SOLAR/104  3-78/08 

Aug. , 1978 

II 

II 

SOLAR/ 10 4 3-78/09 

Sept . , 1978 

II 

II 

SOLAR/1043-78/10 

Oct.,  1978 

II 

HYBRID  SYSTEMS 

William  C.  Burdick 

SOLAR/ 1036-7  8/0  8 

Aug.  , 19  78 

WI 

Spence-Urban 

SOLAR/ 10 37- 78/08 

Aug . , 19  78 

IA 

II 

SOLAR/10 37- 78/09 

Sept. , 1978 

II 

Living  Systems 

SOLAR/ 1046- 78/08 

Aug . , 1978 

CA 

II 

SOLAR/1046-78/09 

Sept . , 1978 

II 

II 

SOLAR/ 10 46 -78/10 

Oct . , 1978 

II 

DOMESTIC  HOT  WATER  SYSTEMS 

Albuquerque  Western  - I 

SOLAR/ 10 1 1- 7 8/0  5 

May,  1978 

NM 

II 

SOLAR/10 11- 78/06 

June,  1978 

II 

II 

SOLAR/ 10 11- 78/07 

July,  1978 

II 

II 

SOLAR/ 10 11- 78/08 

Aug.,  1978 

II 

II 

SOLAR/ 10 11- 78/09 

Sept.,  1978 

II 

Facilities  Development 

S OLAR/ 10 1 7- 7 8/0  3 

Mar. , 1978 

CA 

II 

SOLAR/1017-78/04 

Apr. , 1978 

II 

II 

SOLAR/ 10 17-78/05 

May,  1978 

II 

II 

SOLAR/ 10 17- 7 8/06 

June,  1978 

II 

II 

SOLAR/10 17-78/0  7 

July,  1978 

II 

II 

SOLAR/ 10 17- 78/08 

Aug.,  1978 

It 

II 

SOLAR/ 10 17- 7 8/ 14 

Seasonal 

II 
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HUD  SOLAR  DEMONSTRATION  PROJECT  REPORTS  FOR 
INSTRUMENTED  RESIDENTIAL  PROJECTS  (Continued) 


SITE  NAME 

REPORT  NUMBER 

DATE 

STATE 

DOMESTIC  HOT  WATER  SYSTEMS 
(Continued) 

Hei  Wai  Wong 

SOLAR/10 14- 78/04 

Apr.,  1978 

HI 

if 

SOLAR/ 10 14- 78/05 

May,  1978 

II 

ll 

SOLAR/ 10 14-78/06 

June,  1978 

II 

II 

SOLAR/ 1014-7  8/0  7 

July,  1978 

II 

fl 

SOLAR/ 10 14- 78/08 

Aug. , 1978 

II 

A-Frame 

SOLAR/ 10 10- 78/02 

Feb. , 1978 

HI 

II 

SOLAR/1010-78/03 

Mar.,  1978 

II 

II 

SOLAR/ 10 10- 78/04 

Apr. , 1978 

II 

II 

SOLAR/ 10 10-78/05 

May,  1978 

II 

•1 

SOLAR/1010-78/06 

June,  1978 

II 

II 

SOLAR/ 10 10-78/0  7 

July,  1978 

II 

II 

SOLAR/1010-78/08 

Aug. , 1978 

II 

II 

SOLAR/ 10 10-78/09 

Sept. , 1978 

II 

II 

SOLAR/ 10 10 - 7 8/ 14 

Seasonal 

II 

COOLING,  HEATING  AND  HOT  WATER 

College  House 

SOLAR/ 10 2 4- 7 8/0 8 

Aug. , 1978 

TX 

Florida  Gas 

SOLAR/ 10 05- 78/05 

May,  1978 

FL 

II 

SOLAR/ 100 5- 78/06 

June,  1978 

II 

ll 

SOLAR/1005-78/07 

July,  1978 

II 

ll 

SOLAR/ 1005-7  8/08 

Aug.,  1978 

II 

ll 

S OLAR/ 1005-78/14 

Seasonal 

II 

For  additional  copies,  contact: 

U.S.  Department  of  Energy 
Technical  Information  Center 
P.0.  Box  62 
Oak  Ridge,  TN  37830 
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